Foreword
Technological change has been a major hallmark of economic development, one becoming increasingly important in recent years. An interesting and vital part of that technical change process has been the rapid evolution of the Internet as a basis for virtually instantaneous communication worldwide. The expansion of this electronic network has been explosive over the past decade, and it is beginning to revolutionize the way in which businesses function and compete.
This discussion paper, by surveying a sample of IFC clients, explores corporate use of the Internet by companies in a number of developing countries. Although the sample is by no means random, the survey included both manufacturing and financial companies and provided an interesting picture of how firms in the developing world are beginning to utilize this new technology in ways broadly similar to companies in more industrialized countries. As telecommunication networks improve in poorer countries and internet possibilities become more familiar, one can anticipate that companies in these countries will become ever more integrated into the global economic system through their access to and use of modern methods of communication.
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Introduction
Internet use has expanded explosively in recent years, so much so that access providers are finding it difficult to keep up with new demands for service. The number of host computers connected to the Internet has grown from fewer than 200,000 in 1990 to over 20 million today, an annual doubling of connections over the period. Growth, however, has been anything but uniform. The geographic distribution of connections to the internet heavily favors developed countries and, among those, especially the United States and some European countries. Developing countries, on the other hand, have been far less intensive users of the internet.
One of the leading uses of the internet, electronic mail (E-mail), allows communications between computers with relative ease and at low cost. Although still utilized primarily in the transmission of written messages, E-mail now can be used to send documents, images and other data. Current pricing structures in at least most developed countries permit E-mail to be used as a low cost alternative to telephone in long distance (especially international) applications and as a much more rapid and cheaper alternative to mail service. More advanced communications applications are rapidly entering use over the Internet, including transmission of sound and pictures.
World Wide Web applications are also of great importance in the introduction of the internet. The web allows a person to move from one page of data to another by the simple click of a mouse. Access to the web, therefore, allows users rapid access to huge amounts of information of potential commercial value, and posting of information to the web on a home page allows a firm or individual to make information available widely at relatively low cost.
Rapid introduction of the web also improves the cost efficiency of software use and development and has motivated the availability of large numbers of trained people capable of using the web in searching for and accessing diverse data bases. The technology also is being widely used for applications entirely within the firm, where detailed company data are made available to employees only, either in a given location or across a firm's geographically dispersed plants and offices. Such uses have come to be termed "Intranet" to distinguish them from accessing more widely available sources of data on the internet. Indeed, it has been estimated that more software is now being sold for intranet than for internet applications.'
The rapid growth of internet connectivity, at least in developed countries, seems to be a consequence of economic benefits internet use offers to connected firms and individuals. But, little seems to be known about the use of the technology among poorer countries. This study, therefore, is an attempt to fill that gap through a survey of companies in a set of developing countries. It was sponsored by the International Finance Corporation (IFC) and uses as a survey base the corporation's clients, who are companies in developing countries. These firms seem likely to be leaders among developing countries in using internet technology, and their experience may be suggestive of future use by other firms.
II.
Research Methodology
The basic tool used in this research was a survey of IFC client companies using a questionnaire that was faxed to the chief executive of each firm. Clearly, the selection of IFC companies cannot be considered a random sample of firms in the particular developing countries chosen, since the firms are likely to be larger than companies in the relevant population and, because they have sought and acquired external financing (at least from IFC), to be more managerially sophisticated. No claim can be made, therefore, that the results of this survey are representative of internet use in developing countries.
Questionnaire Design: Two questionnaires were designed, one for manufacturing and mining firms, the other for financial firms. Manufacturing companies and financial companies represent different categories in several dimensions of pertinence to a study of this type. For example, manufacturing firms often use external sources of information in their marketing and manufacturing decisions, neither of which would be as important in developing country financial companies. Since the survey was intended to provide information on the specifics of internet use within the firm, as well as on external uses, dividing the sample companies into broad categories also would allow some comparisons. Rather than complicate the questionnaire with skip patterns for all respondents, it was decided to create different questionnaires. However, although there are differences, most queries are common to both questionnaires. Copies of the questionnaires are included in an Annex.
Construction of the sample:
Sixteen countries were selected from the set of about ninety represented in IFC's portfolio. The criteria for selection of countries were:
* relatively large numbers of IFC clients in the country * representative countries from Africa, Asia, Europe, Latin America and Middle East; * countries where companies might be expected to have at least some experience with the Internet.
The breakdown of firms by sector and country is shown in Table 1 '2 The rationale for this grouping was an assumption that internet access and usage would be relatively similar within the category and relatively heterogeneous between categories. That is, the assumption was that manufacturing/mining companies would use the internet quite differently as compared with financially oriented firms. To limit costs, the sample was further constrained. The sample was chosen to include half of the firms in the seven countries with 20 or more firms (i.e. Argentina, Brazil, India, Indonlesia, Mexico, Pakistan, and Turkey) and all of the firms in the nine countries with fewer than 20 firmns (i.e., Chile, Cote d'Ivoire, Egypt, Hungary, Kenya, Philippines, Poland, Thailand, and Zimbabwe). The result is a sample with 131 manufacturing/mining companies and 103 financial companies.
Questionnaires were transmitted by facsimile. Firms not responding to the first fax were sent a second copy of the questionnaire. The final informnation on sample size and response is shown in Table 2 . Responses were received from all countries included in the sample except Kenya.
2More detailed data on all tables found in the text are included in annex tables.
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III. Discussion
Connecting to the internet: As noted, one of the criteria used in selecting the sample was the likelihood that internet connections would be available in the countries. Thus, it perhaps should come as no surprise that a high percentage of firms contacted either were connected or were in the process of being connected to the network. Of the 113 firms responding, 86 were in these categories, over 75 percent (See Table 3 ). This high percentage, of course, may also reflect a bias in the pattern of responses; non-users are less likely to return questionnaires than are users. HIowever, even if all non-respondents are classified as non-users, well over one-third of the firms contacted in these developing countries are now connected to the internet or are being connected, still an impressive figure. 3 Table 3 f _n>mma-.a>-MAv-AW W _180 Those responding that they did not have internet connections gave a variety of reasons but, somewhat surprisingly, their reasons almost never were related to inadequacies in the telephone network or to costs of communication. Instead, non-users mostly cited lack of relevance to their businesses as the dominant reason for not being connected. Moreover, since some of those reporting non-use also reported that they utilized electronic mail at least internally, it is clear that many respondents understood the term "internet" not to include area networks. Aklso of interest is the fact that two-thirds of those not presently connected to the internet thought it likely that they would be connected soon.
Considering the high use of the internet by respondents generally, there is only slight evidence that connectivity is at all related to size of firm, as evidenced in Table 4 . Overall, however, survey firms in manufacturing and mining tend to be larger than those in finance. Nearly two-thirds of manufacturing/mining companies had 251 or more employees, while 60 percent of financial firms had fewer than 250 workers. Very large industrial companies all make use of the internet, with the proportion in other size categories ranging between about 70 and 80 percent. Large financial institutions, on the other hand, generally had fewer employees than large industrial firms, and their use of the intemet was comparatively less as compared both with large industrial companies and with smaller financial firms. The fact that companies connect with the internet in developing countries, however, does not imply that internet (or intranet) use is extensive, certainly not as compared with companies in industrialized countries. Table 5 provides data on the number of computers connected to the internet by size of firm. The figures indicate that larger firms are likely to have more connections than smaller ones, as expected, but that even quite large companies have few connections. In the largest companies, those with over 5,000 employees, only one-third of the firms had more than 200 computers connected. Overall, less than one-third of companies have more than ten connections. The extent of computer penetration and internet use within companies can be viewed slightly differently by using data on the number of persons with access to the internet, rather than the number of connections. These figures are provided in Table 6 . Although the evidence indicates that access is more extensive than connections alone would suggest, still almost half of the companies reporting had fewer than ten individuals with access to the internet. Evidently, there is considerable sharing of computers. But comparatively low access indicates, first, that developing country firms have not found wide need for the internet in their operations and, second, that computer use generally lags well behind that in more industrialized countries. Interestingly, of the respondents not now connected to the internet, a high proportion intended to be so in the future. About two-thirds of these companies have plans to bring the internet into their firms soon.
Use of Electronic Mail:
One of the important uses of the internet everywhere is the almost instantaneous communication made possible by E-mail, both within companies and with various outsiders. The survey asked a series of questions about how developing country firms used Email and how valuable they found E-mail to be. Table 7 provides data on company use of E-mail in reporting companies. The predominant use of E-mail in both industrial firms and financial companies is in communicating with other companies, including customers, clients and suppliers. Another important use, somewhat more so for financial firms, is communicating among facilities within the firm itself, either internally within a single facility or among more remote offices and factories. One use that is decidedly unimportant for internet-connected firms is communicating with the government, possibly because government offices are generally not similarly equipped. E-mail is in surprisingly widespread use in developing country companies and, as in industrial countries, is generally considered to be a useful, if not indispensable, function of the internet. Table 8 provides data indicating that over 80 percent of both manufacturing/ mining firms and financial firms responding found E-mail to be at least useful in business operations. The proportion was highest among financial companies, where more than 60 percent noted that E-mail was either very useful to them or indispensable, a figure that compares with only 45 percent in industrial companies, still not a trivial figure. E-mail, of course, is functional only to the extent that others are connected to the internet and to the degree that the telephone system is reasonably reliable. One might anticipate, therefore, that as both dimensions are improved in developing countries, E-mail would become even more beneficial. This speculation is supported by responses when companies are asked how beneficial they expect E-mail to be to them in the future. Four-fifths of those responding to the question anticipated that E-mail would be very useful or indispensable to them as time went on.
The survey also probed more deeply among industrial users on the question of functional uses of E-mail. The results are summarized in Table 9 . All functional areas appear to use E-mail in their business activities and find it of value, especially so in the marketing and finance 7 fimctions where over 40 percent report E-mail to be very useful or indispensable. In other finctions, where contacts outside the firm are less important, the value of E-mail is lower. Most developing country companies (about 70 percent, including both industrial and financial) find uses for the internet beyond E-mail and, of these, a surprising number have introduced home pages for their companies. Of the industrial companies responding to the question, 85 percent stated that they used the internet for searches (100 percent i-or financial firms) and 45 percent had introduced a home page (58% for financials). Non-responding companies were numerous (22%), however, and if all of them were considered to be either not connected to the internet or not users beyond E-mail, these percentages would be somewhat lower. To give some idea of this effect, the percentage of industrial internet searchers would decline to 60 percent (70% for financial firms), still an impressive figure.
Other possible uses for the internet, beyond E-mail, are seen far less frequently in developing country companies. Data are given in Table 10 . Generally, many fewer companies responded at all to detailed questions about non-E-mail use of the internet and, even where responses were given, the number of firms noting specific uses was far fewer than found in data on the value of E-mail. The least used internet options were services requiring a degree of confidentiality and financial sophistication, such as on-line financial and credit transactions, as might be expected. Interestingly, while few companies found non-E-mail uses of the internet essential or even very useful, a surprising number, nearly two-thirds of those surveyed, used the net for information searches of one kind or another. Some idea of the great variety of information sought by companies is summarized in Table 11 , with detailed responses provided in Annex Table 2 . Information most frequently sought, aside from a wide-ranging collection of general responses, involved seeking information on markets and/or products and on gaining better data related to technical aspects of doing business, including improvements in computer systems. Note: Numbers are larger than respondents' total, since several included more than one category.
As noted, the large proportion of developing country internet users having home pages came as a surprise. The pattern of their use parallels that of companies in more industrialized parts of the world, as suggested in Table 12 derived from an open-ended question seeking data on home page content. The complete summary of responses can be found as Annex Table 3 . Most firms used their home pages to provide information on the company, its organization and its products. In the case of financial firms, information on branch locations and financial offerings was typical. Next most important in both categories of firms was a presentation of summary financial or annual report data on the company. And, finally, explicit promotional materials, beyond product descriptions, are beginning to make their way into home pages. This use will doubtlessly increase, as internet use expands in developing countries. Note: Numbers are larger than the total home pages reported, since several respondents included more than one content category.
Finally, the survey sought open-ended responses to two related questions: which aspects of internet use were found to be most positive and which most negative. As might be anticipated, answers here represented a pot pourri of comments, many quite interesting, either affirming the main value of internet use to firms or cataloguing company frustrations. Many of the comments would be familiar to anyone using the internet in more developed countries, where communications networks are more reliable, faster, and where costs of access are lower; they are summarized in Table 13 . For example, the two features of the internet found to be most positive are improved availability of information and E-mail access, with other uses trailing far behind. In contrast, aspects that company respondents found to be most negative were far more wideranging and, thus, were more difficult to categorize. Slowness and delays clearly were frustrating to many respondents, especially among manufacturing and mining companies. Although the full summary of responses is included as Annex Table 4 , a few of them provide context to the table above. On the positive side, many of the more interesting remarks concern E-mail and informnational benefits of the internet, the two most frequently mentioned categories. A sampling follows: * E-mail and file transfers on E-mail are the most used technologies in our company today.
* To be able to download details of an important public policy announcement in, say, banking and finance, within hours of a press conference in Bombay or Delhi is a delightful and valuable experience.
* Maintenance and update of big software packages over long distances is a very positive aspect.
* Time effective alternative to mail -the ability to deliver documents, financial materials, etc., fast.
Such comments provide evidence that developing country users of the internet, though proportionately fewer in number as compared with industrial countries, have found similar advantages. This seems true even though most databases available on the net pertain primarily to developed country users. As more specific and regional databases become available, increasing the value to developing country users, greater utilization can be anticipated.
However, obtaining access to the internet is not an unalloyed joy for users in developing countries. Some of the complaints are familiar to anyone with experience in trying to tap into internet sites; others are more specific to developing country users: * Getting access to the internet through the public switched telephone network is very difficult -needs a lot of patience and time in India -lines are bad, with frequent disconnections, whereas leased lines are very expensive.
* High cost of communications links; general infrastructure deficiency.
* The slowness of the internet, due to the great number of users and the slowness of our telephone system. * When you get into the internet, you lose the meaning of time and don't understand how the time has passed. Unfortunately, in a company, it takes working hours.
-Viruses can be a problem.
Many of these problems would be familiar to any user of the internet, but some are accentuated in many developing countries by the poor quality of communication networks. Quality deficiencies in the telephone system can necessitate the use of dedicated lines for frequent users, a solution that can be costly anywhere. Then, there are familiar complaints about the plethora of sometimes peripheral information slowly pervading the internet network, about viruses and, sometimes, about "unsuitable" material.
IV. Conclusions
IFC's study of internet use among a sample of its investee companies revealed that use is extensive, even taking into account that questionnaire returns are more likely to have been completed by user companies than non-users. Firms that use the internet tend to be larger companies but, again, the tendency is not pronounced; a clear majority of small and mediumsized firms among IFC clients also are users, including both industrial and financial companies. H:owever, access to the net within the firm is quite selective, with relatively few computers connected. Half of the companies surveyed had fewer than ten individuals with access to the internet. These figures provide some evidence that developing country companies have not found wide operational need for the internet in their operations, certainly lagging that in more industrialized countries.
As in developed countries, E-mail is a primary benefit of the internet to companies in this sample, and it is utilized both internally and to communicate with outsiders. Indications are, however, that the pervasive use of E-mail in transmitting documents or data found in more developed countries is not yet as widespread in developing areas, possibly because the number of sister companies and individuals connected to the internet is still far less than that found in Europe or North America. The value of E-mail in business depends critically on interconnectivity.
In anticipation of increasing connectivity, a large number of companies have already introduced home pages and, while companies are discouraged by slow response times, information searches are nonetheless quite pervasive among the developing country companies surveyed. As in other internet uses, a reasonable speculation would be that improving communications facilities, which are becoming available in many of these countries, will advance both uses markedly. Security apparently is a problem, as such common uses of the internet in industrial countries as financial and credit transactions are relatively less frequent among sampled firms. 
